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Introduction
Diffuse/Translucent Cloud?!
!
• Their properties and environment will 
reveal the general conditions of cold 
neutral medium (CNM) surrounding 
dense molecular clouds, and may 
help us understand the molecular 
cloud formation.!
!
• Ideal place to study basic chemistry 
because of their simplicity!
!
• Previous studies have been focused 
on the Galactic sight lines or hight-
latitude sight lines.!
Snow & McCall 2006
Welty, Xue, & Wong 2012 (W12) !
* Data: archival FUSE / HST spectra  
* Results: the gas-to-dust ratios δGDR from the MC absorbers 
are larger than average values from the Galactic sight lines, by 
factors of ~3 in the LMC and ~4 − 5 in the SMC.
Introduction
A follow up to Welty, Xue, & Wong 2012!
✓ ! Expand to the entire sample of the FUSE Magellanic Clouds Legacy Project (Blair et al. 2009)!
✓ ! Additional Lyman Lines for N(HI)!
✓ ! Galactic components in the MCs sight lines!
✓     Velocity Structures from narrow H2 Lines
UV sight line locations
LMC SMC
Bridge
Atomic Gas from Magellanic Clouds @ ~100-300km/s
Atomic Gas from The Milky Way @ ~0 km/s
Data from the Galactic All Sky Survey (GASS) (Kalberla et al. 2009)	
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A follow up to Welty, Xue, & Wong 2012!
✓ ! Expand to the entire sample of the FUSE Magellanic Clouds Legacy Project (Blair et al. 2009)!
✓ ! Additional Lyman Lines for N(HI)!
✓ ! Galactic components in the MCs sight lines!
✓     Velocity Structures from narrow H2 Lines
High Latitude Sight lines again Extragalactic UV Background sources
Low Latitude Sight lines again nearby disk stars
Atomic Gas All Sky Survey
Data from the Leiden/Argentine/Bonn (LAB) survey (Kalberla et al. 2005)	
• Modeling the H2 and HI contributions from both 
Galactic and Magellanic 
Clouds in the FUSE 
spectra?!
• H2/HI optical depth templates of each J-
level at different b-
values!
• “Prior knowledge” Extra 
Velocity structure 
constrain
Method
Small Magellanic CloudsThe Milky Way
HI Lyman β (LMC+SMC) 
Results
N(H2) vs. N(HI):   SMC & LMC clouds
Magellanic Clouds: 
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N(H2) vs. N(HI): The Milky Way clouds
Results
Emission vs. Absorption: Velocity Structure
Atomic Hydrogen Map based on HI 21cm Line observations: 
Stanimirovic et al. 1999 
Kim et al. 2003
Velocity
Ve
loc
ity
x-axis (R.A.)
y-
ax
is 
(D
ec
.)
LMC SMC
Results
Emission vs. Absorption: Gas Column Density
Line of sight confusion 
Cloud clumpy structures 
Opacity effects of HI 21cm line 
At
om
ic 
Ga
s 
Co
lum
n 
De
ns
ity
 fr
om
 E
m
iss
ion
Atomic Gas Column Density from UV absorption observations (Lyα/β)
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T01 vs. N(H2)
MCs Clouds Galactic Clouds
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SMC Red
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n(H) vs. N(HI) or N(H2)
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Summary
• We have evaluated velocity structures, H2 column densities at different J-levels in the 
ground electronic-vibrational state, and HI column densities, for Galactic and MC 
absorbers along nearly 300 sight lines in the FUSE archive. 
• We found that: 1) for many sight lines in SMC, the absorber is likely to be contributed 
by one of several velocity components, and significant amount of ISM materials exist 
behind the UV background sources; and 2) only for small amount of sight lines near 
CO molecular clouds 
• The molecular fraction of the entire Magellanic cloud sample are usually much smaller 
than 50%, The estimated typical volume density is 10~100 cm-3, indicating these 
sight lines are a statically significant sample to study diffuse atomic gas in MCs, even 
their hydrogen column density can reach Galactic translucent cloud regime.
